Abstract. We prove the following statement (theorem 2.1). Let V /P 1 be a birationally rigid Gorenstein Mori fibration on del Pezzo surfaces. If a Mori fibration W is birational to V , then either they are isomorphic, or W is non-Gorenstein.
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Preliminary.
In this section we collect some results related to Mori fibrations. We assume all schemes to be defined over an algebraically closed field of characteristic 0. 
| a nonempty linear system without base points, A ′ an ample divisor, and In the sequel we only work with 3-fold Mori fibrations π : V → P 1 on del Pezzo surfaces of degree d = 1, 2, and 3. We know that in this case the Weil divisors classes group Wl(V ) is generated by −K V and the class of fiber F :
In [5] the following result was proved: 
Now let V /P 1 be Gorenstein. Then we can always construct its projective model as follows ([8] , [4] ). Let S be a fiber of V /P 1 . Then S is a reduced irreducible Gorenstein del Pezzo surface of degree branched along a cubic section that does not pass through the cone vertex (d = 1) ( [6] , [12] , [3] ). So the linear systems
for m ≫ 0 are base points free and determine the respective morphisms over P 1 . Let us recall some definitions. Definition 1.5. Given a log pair (X, B), where X is normal and B is a boundary, a proper morphism f : X → Z is log canonical, or X is a log canonical model over Z, if K X + B is log canonical and numerically ample with respect to f (we assume K X + B to be Q-(or R-) Cartier). Remarks. Since V /P 1 is a rigid Mori fibration, it is obviously a del Pezzo fibration of degree d = 1, 2 or 3. As it follows from [2] , a Gorenstein model always exists for d = 3.
birational map). A log canonical model (with respect to
Proof of the theorem. Let π : V → P 1 and π ′ : V ′ → P 1 be Gorenstein, V, V ′ ∈ MF(V ), and χ : V V ′ a birational map.
Step 1. Pick a very ample linear system
As it follows from [11] , §3 (or [8] , theorem 2.6), there exists a fiber-wise birational automorphism µ ∈ Bir(V ) such that K V + 1 n µ −1 * D is canonical along any horizontal curve. So we may replace χ by χ • µ and assume D to be not canonical only in fibers.
Step 2. Now we may apply the Sarkisov program to (V, K V + 1 n D) as in [1] , 5.4.1 (using links of type 2). After finitely many steps we obtain a commutative diagram Suppose that D is not normal. Since V is Cohen-Macaulay and Gorenstein, D is Cohen-Macaulay too. Thus D is singular in codimension 1, i.e., along a fiber. But it is impossible: D can't have maximal singularities along curves in fibers (for instance, see [11] , §3).
So D must be normal, whence it may have only canonical (i.e., du Val) singularities (the reader may find it in [9] , §10.2). Now let us consider the cases of d = 2 or 3. Since D is canonical, the log pair K V + 1 n D is canonical too, as it follows from "the inversion of adjunction" ( [10] , 17.12). Since D ′ is ample and has no base points,
Choose two general elements D . Their strict transforms D 1 and D 2 are in general position too. Then, pick positive rational numbers α and β such that 1 < α + β < 1 + ε for some ε > 0. We may suppose ε is small enough, so both K V + αD 1 + βD 2 and K V ′ + αD ′ 1 + βD ′ 2 are log canonical. But these log pairs are ample, and from the uniqueness of log canonical models (proposition 1.7) we conclude that V ∼ = V ′ . The proof of theorem 2.1 is complete. Remark. The cases d = 2 or 3 can be proved arguing as for d = 1.
